Abstract-Since 2002, the number of registered trademark applications in China has consistently ranked first in the world. However, some scholars questioned whether massively registered trademarks had significant positive influences on enterprise competitiveness. From the perspective of trademark layout of enterprise brand strategy, this paper opens the "black box" for trademark and business, and constructs the concept model of trademark portfolio. On this basis, data from 241 listed companies in different regions in China (including 9,824 consolidated subsidiaries) were collected, and empirical analysis was conducted on the correlation between different trademark portfolios and corporate performance. The research results show that there are significant differences in the correlation between different trademark portfolios and enterprise performance (including operating income and operating profit margin). In particular, there is a U-shaped relationship between the main trademark portfolio of non-main business and operating profit margin; the non-main trademark portfolio of non-main business is positively related to operating income, but not related to operating profit margin. The above research conclusions to a certain extent explain the inherent logic of the continuous increase in the number of trademark registration applications in China, and have an enlightening significance for enterprises to carry out trademark layout.
INTRODUCTION
After 40 years of continuous reform and opening up, China has developed into the world's second largest economy. At the same time, the number of Chinese trademark registration applications has been blowout phenomenon. Since 2002, domestic and foreign applicants have registered the number of registered trademark applications in China for 16 years in a row. The average annual growth rate of the total applications is 8.51%. In this connection, some scholars questioned the rationality of the rapid increase in the number of Chinese trademark registration applications. Nguyen (2016) considered that China's newly promulgated trademark law (2013) was to safeguard China's status as a global trademark factory, the new law would motivate the Chinese team's dedication and infatuation based on indicators, not to benefit Chinese brands and not to satisfy China's national economic growth. Dresden (2017) also held a similar view. He believed that once a trademark was registered in China, it would be difficult to revoke it for malicious purposes. Therefore, it will encourage trademark squatters to apply for more trademarks -in accordance with regulations‖ and legitimate trademark holders to apply for trademarks that far exceed their business category.
So, how to comprehensively and objectively analyze and evaluate the fact that the registered trademark of Chinese enterprises is so large? To answer this question, this paper creatively develops the concept model of trademark portfolio, and then uses the data of Chinese listed companies to do empirical research. The rest of this paper is organized as follows. Section 2 summarizes the literature on the value of trademarks and enterprise performance, and proposes a research framework, which contains our proposed portfolio model and eight assumptions. Section 3 is related to research methods, including data and sample collection and demonstration methods. Section 4 is the result of the research and a reasonable explanation of the research results. Section 5 concludes.
II. LITERATURE REVIEW AND RESEARCH FRAMEWORK

A. Literature Review 1) Value of trademark:
According to WIPO, a trademark is a sign capable of distinguishing the goods or services of one enterprise from those of other enterprises. Trademarks are protected by intellectual property rights 1 . The understanding of the value of a trademark has gone through a process from instrument method to value theory. Since the Middle Ages, trademarks have only been used as a mark of ownership and business order management tools (Wilkins, 2006) . Before and after the industrial revolution, the rise of the market and the promotion of merchant interest groups completely changed the course of trademark development and the value of trademark property was increasingly displayed (Freeman and Soete,1997) . Under the guidance of labor theory, British and American courts realized that "Trademark use creates value" and trademarks can be protected as property. Then, the registration system becomes the key to the protection of the property of the trademark (Besen and Raskind, 1991) . If the trademark is registered, it will become the property listed on the registration certificate from the moment it is issued. The emergence of Anti-Dilution Legislation shows that the focus of the court is not whether the consumer has been cheated, but rather to focus the judgment on the property value of the trademark itself. The loosening of trademark transfer and licensing further reflects the market's recognition of trademark property (Zhang, 2016) .
After that, scholars argued how to protect a trademark in order to realize the value of a trademark. Zheng (1998) realized that the legal strength of a protected trademark should be proportional to the distinctiveness and popularity of the trademark. Originally trademarks were legally protected only within the scope of their registered goods, but if they were well-known trademarks, they could even be protected across categories. Barnes (2006) demonstrated the shortcomings of the current trademark law system from the perspective of the private and public nature of trademarks, and the value of legal protection of trademarks should be considered from the perspective of public interests. Mace (2017) believed that trademark protection has different degrees of impact on enterprise profits, values, and strategies.
The relationship between trademarks and brands are focused on, too. American marketing association (AMA) defines brand as a name, proper nouns, sign, or involving the combination of the above elements, which used to identify a seller or group of sellers of goods and services, and make them to separate goods and services with its competitors (Datta et al.,2017) . Keller (2003) believes that the key to creating a brand is to choose names, logos, symbols, packaging designs, or other attributes that help identify and differentiate products from other products, which creates a combination of trademarks and brands. Ishan et al. (2015) demonstrated the value of trademarks by means of -brand-product matrix‖, the relationship between the brand and product sold by the enterprise. Crass et al. (2016) demonstrated the influence of trademark application on brand.
At present, more scholars analyze the value of trademarks from the perspective of the relationship between trademarks and enterprise performance and how to evaluate trademarks. Smith and Richey (2013) used three methods to evaluate the value of a trademark: cost method, market method and income method. Ishan and Noordin (2015) highlighted the benefits of adopting the income approach for enterprises, particularly the profit split method. In addition, more and more scholars study the value of trademarks from the relationship between trademarks and enterprise performance. Heathet al (2012) pointed out that there is a significant relationship between earnings and trademarks value, meaning that those enterprises with higher trademark value were the ones with higher profit. Block et al. (2014) showed that the number and breadth of trademark applications have inverted U-shaped relationships with the financial valuations of start-ups by valuations of venture capitalists (VCs). The findings also indicate that in later funding rounds, the value of trademark applications decreases when the start-up progresses into more advanced development stages.
2) Enterprise performance:
Enterprise performance refers to the operating efficiency of an enterprise during a certain period of operation. The level of enterprise operating efficiency is mainly reflected in the enterprise's profitability, asset operating level, solvency and subsequent development capabilities. Enterprise performance evaluation has always been a research field that has attracted much attention. Performance evaluation was produced in the late 1930s. In 1939, Kesner of the United States first studied the relationship between American managers' compensation and performance evaluation (Aggarwal & Samwick,2002) .In the 1950s, Modigliani and Miller(1958) proposed the MM capital structure theory and studied the relationship between capital structure and enterprise value in a rigorous and scientific way. Since then, research on enterprise performance and evaluation has gradually increased. In 1992, Kaplan and Norton (1992) (2013), an applicant for trademark registration should fill in the product category and product name of the trademark in accordance with the stipulated commodity classification form. Therefore, this paper classifies the scope of goods and services for trademark registration into main business and non-main business, based on the type of goods and services used by the enterprise's registered goods and its relationship with the business units of the enterprise. The structure of the trademark portfolio is shown in Figure 1 .Thereinto, Portfolio I means main trademarks registered in main business. Portfolio II means main trademarks registered in nonmain business. Portfolio III means non-main trademarks registered in main business. Portfolio IV means non-main trademarks registered in non-main business. 2) Relationship between trademark portfolio and enterprise performance: As analyzed in 2), currently the data collected by scholars from publicly disclosed information is mainly enterprise financial data. In addition, the evaluation of brand competitiveness (Mortanges and Riel,2003) and trademark value (Chen et.al, 2005 ) is mainly evaluated from three aspects: financial indicators, market indicators and consumer indicators. Interbrand method, for example, uses financial analysis to evaluate the residual earnings of product or business, which refers to the balance of the future income from the product or business minus the revenue from the tangible assets (Huang, 2015) . Therefore, when measuring enterprise performance, this paper still uses enterprise financial indicators as an indicator of enterprise performance.
The types of indicators commonly used in financial analysis and evaluation include profitability indicators (Zubarev I.S., 2017), solvency indicators (Chiriac,2015) , operating capability indicators (Newey and Zahra,2009), growth capacity (Bergh and Verbruggen,1999) indicators, cash ability indicators (Mills,1998) , and social contribution indicators. Most of the above index systems relate to the economic scale and economic efficiency of enterprises. And because a portfolio of trademarks can help enterprises determine which trademarks need to be applied to which products, the portfolio of trademarks determines the boundaries (amounts) of the goods to which the trademark applies and how different trademarks are applied to different products (efficiency) (Keller,2011) . Therefore, this paper chooses financial indicators that measure enterprise performance from both the scale and efficiency elements. The conceptual framework of the research is developed as shown in " Fig. 2 ". 
Advances in Economics, Business and Management Research, volume 70
Based on the above analysis, this paper hypothesizes as follows:
H1: Trademark portfolio (PI PII PIII PIV) has a positive correlation to the scale elements Why do enterprises have multiple trademarks in the same or different types of products? The first reason is related to market coverage. Procter & Gamble is adopting a multitrademark (brand) strategy to significantly increase its market size. Therefore, this paper assumes that trademark portfolio has a positive correlation to the scale elements.
H2: Trademark portfolio (PI PII PIII PIV) has a positive correlation to the efficiency elements
The trademark portfolio includes all trademarks registered by an enterprise in the same or different business areas. Because the enterprise's different target markets have different preferences for a certain trademark, it is necessary for enterprises to adopt multiple trademark combinations. The multi-trademark combination encourages enterprises to pursue different price segments, different distribution channels, and different geographical divisions to maximize operating efficiency. Therefore, this paper assumes that trademark portfolio has a positive correlation to the efficiency elements.
III. METHODS
A. Samples and Data
1) Samples:
This paper selects enterprise samples based on the following considerations. First, to ensure the universality of the data, the selected enterprises are located in the east, west, south, north, and middle cities of China which are Beijing, Tianjin, Shanghai, Hangzhou, Guangzhou, Shenzhen, Wuhan, Changsha, Xi'an and Chengdu. Secondly, in order to ensure that the selected data has a high degree of credibility and the necessary amount, this paper has selected 30 listed companies in each city, and removed those with incomplete data. At last, 241 listed companies were collected. Third, since the statistics of listed companies' economic indicators (financial indicators) is based on the statistics of listed companies and their consolidated subsidiaries, this paper has verified and collected 9804 consolidated subsidiaries of listed companies (according to the Annual Report of Listed Companies in 2016, and excluding the enterprise name or residence is a foreign or Hong Kong enterprise). So the final number of enterprises in this statistics is10045. The number and distribution of enterprises are shown in "Table II". 2) Collection of trademark data: First, according to the data released by the Trademark Office of the State Administration for Industry and Commerce of China, the registered trademarks of 10045 enterprises were collected. And, this paper further categorizes the trademarks of each company according to the legitimate criteria, i.e. each registered trademark's logo corresponds to each product or service category. Second, the main trademark is determined according to the logo of each enterprise's official website. Once the main trademark is determined, the data of the nonmain trademark is the total number of registered trademarks of the enterprise minus the number of the main trademark of that. Third, the main business is determined based on the enterprise's introduction and main products and services in the enterprise's official website. The business other than the main business is the non-main business.
Since the data of the enterprise trademark registration announced by the Trademark Office of the State Administration for Industry and Commerce is the registered trademark identification and the corresponding goods and services category, not the category of the registered trademark identification and business operations, this paper reclassifies the enterprise's main business and non-main business based on the Distinction Table for Similar Products and Services (2017  Text) . That is, the main business and non-main business respectively correspond to the category of trademark registration goods and services, so that the authoritative data published by the country can be fully applied. The final data of the trademark portfolio is shown in "Table III". 2) Independent variable: trademark portfolio: According to whether the registered trademark is the main or non-main trademark and the scope of application of the registered trademark is the main business or non-main business, this paper has divided the trademark into four Portfolio. Main trademarks registered in the main business are categorized into Portfolio I. Main trademarks registered in the non-main business are categorized into Portfolio II. Non-main trademarks registered in the main business are categorized into Portfolio III. Non-main trademarks registered in the nonmain business are categorized into Portfolio IV. This paper not only considers the number of four types of trademark combinations but also the relationship between the four types of trademark portfolio. Portfolio I %, Portfolio II %, Portfolio III %, Portfolio IV% are the proportion of the total number of each kind. 3) Control variables: This paper uses several control variables that could have confounding effects on enterprises' scale and efficiency. First, this paper controls total asset, as enterprises with a lot of assets are likely to have higher performance, and this paper uses the logarithm of the total assets in order to reduce the impact of magnitude difference. Second, this paper controls debt asset ratio, because the debt asset ratio of enterprises also has a considerably impact on enterprise performance. Third, due to the establishment time of the enterprise can affect the enterprise development, this paper controls the age of enterprise. All the variables above all used the statistics of the average of 2014-2016. "Table IV" reports means, standard deviations, and correlation coefficients for all variables used in our analyses. For Portfolio I, Portfolio II, Portfolio II and Portfolio IV, the ratio of means is approximately 1:5:6:13. For Portfolio I %, Portfolio II %, Portfolio II %, Portfolio IV %, the ratio of means is approximately 1:2:2:3. This indicates the difference between quantity and composition. Table V" reports the regression results about the influence of trademarks Portfolio on Enterprise Scale Elements measured by operating income. To verify the H1a-H1d, 5 models, each of which contains one of the independent variables, have been analyzed in turn. Multicollinearity was not a major concern in our results since correlation coefficients between the independent variables and the dependent variables are all lower than 0.5, and VIF values all are under 5. Model 1 reports the impact of all control variables (R 2 = 0.293). Model 2 introduces Portfolio I to the regression model. This model reveals that the influence of Portfolio I on the operating income is not significant (t-value=0.636), which doesn't support the H1a. Model 3 introduces portfolio II as the independent variable, and the result of regression appears that no significant influence exists between Portfolio II and operating income (t-value=0.618), thus the H1b is not supported. Model 4 reveals that Portfolio III has a positive, significant influence on the operating incomes (t-value = 1.734, p<0.1), which support the H1c.The result of model 5 supports the H1d (t-value=3.262, p<0.01) that more Portfolio IV mean enterprises have higher operating income. N=241， †p<0.1; *p<0.05; **p<0.01
C. Analysis and Results
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"Table VI" reports the regression results with regards to the influence of each trademarks Portfolio proportion on Enterprises Efficiency Elements, which are measured by operating profit margin (OPM). In the same way as above, this paper makes regression analysis of each variable separately. To explore whether there is a u-shaped relationship between independent variables and dependent variables, this paper adds the quadratic term of each variable into regression model. Model 1 reports the impact of all control variables, showing that total assets (t-value = 8.472, p<0.01) and debt asset ratio (t-value = -3.791, p<0.01) have a significant impact on OPM.
Model 2 tests the effect of the ratio of Portfolio I on the OPM, and the regression result reveals that Portfolio I % have no significant effect on OPM (t-value = 0.409). Thus H2a is not supported.
H2b predicts the ratio of Portfolio II has a positive impact on OPM. But from the Model 3a and Model 3b, all the coefficients of Portfolio II % are negative and significant (β=-0.157, p< 0.01), which contradicting to H2b. However, the effect of its squared term is positive and significant (β=-0.413, p< 0.05). It reveals that Portfolio II % has a U-shaped relationship with OPM. Take the partial derivative of the independent variable of the regression model, according to the unstandardized coefficients of the Portfolio II %(-0.481) and Portfolio II % 2 (0.495), when the partial derivative of the independent variable is zero, the turning point is calculated to be equal to approximate 48%.
H2c predicts that the ratio of Portfolio III has a positive effect on OPM. In Model 4a, the coefficient of Portfolio III % is positive and statistically significant (β= 0.190, p <0.01). In Model 4b, the effect of its squared term is insignificant. Thus, H2c is supported.
In the "Table VII", Model 4a and Model 4b are used to verify that whether H2d is established. Regression results shows that there is no significant relationship between the ratio of Portfolio IV and OPM. Therefore, hypothesis H2d is not supported. 
H1 result Explanation
H1a
Non-significant The more main trademarks do not represent more operating income, which means the correlation between the main trademark and the operating income in the main business is not obvious.
H1b
Non-significant The portfolio II is not significantly related to operating income, which means that the more defensive trademarks do not represent more operating income.
H1c
Significant Portfolio III has a positive correlation with operating income, indicating that the more joint trademarks an enterprise has, the more operating income it will have.
H1d
Significant Portfolio IV is positively correlated with operating income. It shows that the use (storage) of non-principal trademarks in non-core business is conducive to the development of diversified businesses to increase the enterprise's income.
IV. FURTHER EXPLANATION AND DISCUSSION
A. Relevant Discussion On Different Trademark Portfolios and Business Scale
The effect of trademark portfolio on operating income is shown in " Table VIII". Because the operating income represents the size of the business economy (Thuvarakan and Senthilmani, 2013). Therefore, the hypothesis of the relationship between the trademark portfolio to be certified and the size of the company's economy is as follows.
 The main trademark of the main business represents the enterprise's core brand. However, more than one core brand owned by a company does not mean that it can bring economies of scale to the company. It must adapt to the size of the business economy and market demand.
 The enterprise uses the main trademark for non-main business representatives to build a brand defense system (Berry and Seltman, 2007) . However, there are many defensive trademarks, which is not necessarily conducive to expanding the economic scale of enterprises. For example, the well-known Coca-Cola brand, although trademark owners have registered on 32 kinds of goods, it is mainly used in beverages, and its well-known name is also wellknown for the beverage trademark, and registration on other commodities is protective (Farquhar and Peter H,1989) . For Coca-Cola, the registration of the Coca-Cola trademark outside the beverage does not have much impact on the scale of the company's expansion.
 H1c and H1d indicate that the storage or use of nonmain trademarks by enterprises in both the main and non-main businesses promotes the economic scale of the company. In general, this paper believe that a joint trademark is conducive to the development of diversified businesses, and the use of joint trademarks for goods of different qualities and grades will make it easier for consumers to identify the quality grade of goods and thus increase operating income (Guo,2006) . However, H1d proves that not only the joint trademark, but also the trademark that is not related to the main business and irrelevant to the main trademark, will also help increase operating income and expand the economic scale of the company. Therefore, it seems that Chinese companies seem to be wasteful in registering non-related (necessary) trademarks in non-relevant (required) fields, but in reality they are conducive to enterprise growth.
B. Discussion on the Relevance of Trademark Portfolio and
Business Operation Efficiency "Table VIII" summarizes the effect of the trademark portfolio on the operating profitability of the company. 
H2
Result Explanation
H2a
Non-significant The proportion of the use of the main trademark in the main business to the total trademark portfolio is not related to the operating profit margin.
H2b
Has a U-shaped relationship and the turning point was 48%.
When Portfolio II / Total Portfolio's ratio is below 48%, it is not conducive to the growth of operating profit margin; but when the ratio reaches or exceeds 48%, it is conducive to the growth of operating profit margin.
H2c
Significant
The ratio of the use of non-main trademarks to the total trademark portfolio in the main business has a positive relationship with the operating profit margin, which is conducive to improving the operating profit margin.
H2d
Non-significant The proportion of the use of the non-main trademark in the non-main business to the total trademark portfolio is not related to the operating profit margin.
Because profit is the most fundamental source and driving force for the development of an enterprise's economy, the scale of growth without support for profit growth is a growth factor that contains bubbles, so the operating profit margin index represents the economic efficiency and growth quality of the enterprise (Zhao&Ren, 2015).
 Enterprises often use strong trademarks for their main business. Ake (2012) pointed out: "The key to building a strong brand is to establish differentiated perceptions and improve the brand image." Clearly, the number of main trademarks used in the main business is not an effective measure to build a strong brand. Therefore, enterprises must be cautious when deciding on the number of strong brands.
 In order to prevent the brand's image and uniqueness from being diluted (Kuenzler,2017) , enterprises often register (use) the main trademark in non-main business. How to effectively combine the defense function of a trademark with the promotion of economic efficiency, enterprises must pay attention to the proportion of such trademark portfolios in the total trademark portfolio. Because less than 48% is often not conducive to improving the economic efficiency of enterprises, and only if it meets or exceeds 48%, enterprises can improve economic efficiency.
 The use of non-master trademarks in the main business is the necessary layout of the trademark when the company constructs a joint trademark or brand alliance. It is conducive to the development of diversified businesses, and the use of joint trademarks for goods of different qualities and grades will make
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it easier for consumers to identify the quality grades of goods (Guo,2006) . Therefore, this type of trademark portfolio is conducive to improving the economic efficiency of enterprises.
 The proportion of non-main trademarks used in nonmain business in the trademark portfolio is not related to the economic efficiency of the company. Therefore, companies should not choose this method to promote brands.
C. The Enlightenment of the Trademark Layout
The above analysis shows that enterprise's trademark portfolios is closely related to enterprise performance. In order to ensure a positive relationship between an enterprise's trademark portfolio and enterprise performance, the enterprise needs three key steps:
Identifying trademarks and business boundaries.
The enterprise should open the trademark" black box" based on the brand vision and positioning, identifying the products and services that the brand should provide and the interests and needs that should be met. The trademark is divided into main trademark and non-main trademark; the business scope is divided into main business and non-main business.
1) Layout enterprise's leading brand portfolio:
In order to implement differentiated strategies and centralized strategies to enhance the competitiveness of enterprises (Porter,1998) , an enterprise should place its leading brand on the main trademark applicable to its main business, and the number of such trademark combinations cannot be dispersed but should be concentrated.
2) Determine brand extension method: First, determine the main trademark expansion opportunities. It is generally believed that brand extension cannot be excessive (Keller,2014 ), but our analysis shows that the use of a main mark in non-main business does not mean the pursuit of quantity. The key is to look at the ratio of this type of mark portfolio to all trademark combinations of the company when the ratio reaches or exceeds. At 48%, it will help improve enterprise performance.
Second, identify non-main trademark expansion opportunities. The use of non-main trademarks in the main business will help improve enterprise performance. However, the use of non-main trademarks in non-main business is only helpful for expanding the scale of enterprises, but it is not conducive to improving the economic efficiency of enterprises. Therefore, enterprises should be cautious in selecting such trademark combinations.
V. CONCLUSION AND OUTLOOK
A. Conclusions
First, our research opened a trademark -black box‖, creatively constructed a trademark portfolio model, empirically analyzed the relationship between the portfolio of Chinese listed companies and enterprise performance, and empirically analyzed the a certain degree of rationality of the Chinese enterprise's trademark registration volume ranking first in the world. Through the trademark portfolio model, this paper has also found the path of the enterprise's trademark layout, which indicates the direction for enterprises to build brand portfolios, improve enterprise performance, and increase competitiveness.
Second, through empirical research, this paper further confirms the theoretical basis for scholars to enhance the competitiveness of enterprises, and the actual use of these theories to guide enterprise trademark portfolio. For example, through the differentiation strategy and the centralized strategy, Porter(1998) proposed to realize the competitive advantage of the enterprise. In the application of trademark portfolio, the above strategy reflects that the use of the main trademark on the main products should only be centralized and should not be dispersed.
Third, the research has also broken the scholars' longstanding understanding of the trademark (brand) strategy. For example, Keller (2014) believes that enterprises must control the number of brands and their brands must not be excessive. However, our research shows that the enterprise brand layout is not simply a quantitative issue, but depends on the boundaries of the brand layout. Even the use of nonprincipal trademarks in non-core businesses that this paper generally considers irrelevant, does not necessarily have an adverse effect on enterprise performance, and in turn, it also helps enterprises develop economies of scale.
Fourth, this paper has further expanded the thinking of the trademark (brand) strategy study. The results show that the use of non-main trademarks in the main business is conducive to improving enterprise performance; when nonmain trademarks are used in non-core business to meet certain conditions, it will help improve enterprise performance.
B. Limitations and future research
Our study is subject to some limitations, which also provides a further extended path for the future suggest interesting avenues for future research. First, The data sample selected in this paper is a listed company in China. This type of enterprise is usually a normal operating enterprise and is a larger enterprise. The conclusions of this paper are also applicable only to such enterprises. However, it should be noted that in China, another major player in registered trademarks is SMEs or non-regulated enterprises. Whether this paper's conclusion is applicable to such enterprises is still unknown.
Second, this paper collected trademark data from 10045 enterprises. It is also possible to further analyze the relationship between the trademark portfolio and the enterprise's performance based on the industry to which the enterprise belongs and the size of the enterprise's economy, so that the results of the data analysis are more instructive.
Third, this study uses the enterprise's operating income and operating profit margin as indicators of enterprise performance. However, this paper can also use the classification index system for the evaluation of enterprise brand competitiveness mentioned in some literature references (Zhang et.al, 2011 ) to more fully demonstrate the relationship between trademark portfolio and enterprise performance and even enterprise competitiveness.
